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(54) High density riser and plenum breakout cables for indoor and outdoor cable applications 



(57) The breakout cable is made up of an arrange- 
T^Q* of °P]i£?' *' Der r 'b pon structures^ (10). Arranged 
above and/or below the optical fibers (12) in each of the 
ribbon structures are strength members (14,16). The 
combined optical fibers and strength members are sur- 
rounded by a sheath (18) thereby forming the high 
strength, sheathed optical fiber ribbon structure ar- 
rangement. A plurality of these individually sheathed rib- 
bon structures (22,24,26,28) can be stacked to form 
higher density ribbon bundles (20), or subunits, which 



can be further surrounded by sheaths (30). Similarly, a 
large numbers of such high density ribbon, bundle sub- 
units can be combined within a protective sheath (42768) 
to form cables (40,50) which can be pulled through ris- 
ers and plenums in the construction of premises, such 
as apartment buildings or commercial buildings, or used 
in appropriate indoor/outdoor applications. Accordingly, 
even as subunits are broken out of the cables, and as 
ribbon structures are broken out of the subunits, the op- 
tical fibers will still be surrounded by high strength mem- 
bers which will help protect them from breakage. 
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Description 

Background f the Inv ntion 

The present invention relates to cables used for in- 5 
door and/or outdoor applications. In particular, the 
present invention relates to a high density breakout ca- 
ble used for the cabling or "wiring' of fiber optic cables 
through a premises or commercial building. 

In the wiring of premises, such as apartment and io 
commercial buildings, with optical fiber cables, it is com- 
mon to use a cabling system in which many cables enter 
the premises and individual cables are broken out for 
use in individual premises within the building. 

Heretofore, it has been known to use a high density is 
breakout cable system as a means tor wiring such 
premises. The fiber optic cables (called 'breakout ca- 
bles") which were used were typically available in spools 
which could be pulled through the building in a standard 
manner. Problems which existed with breakout cables 20 
ar that they are subjected to a number of different 
stresses. These include the act of pulling the cables 
through the premises, e.g., through plenums and risers, 
which places stress upon the cable system and which 
can cause breakage or damage to the optical fibers with- 25 
in the cable system. Other stresses include environmen- 
tal stresses, bending stresses, and others well known 
to those skilled in the art. 

Summary of the Invention 30 

In order to avoid any unnecessary breakage or 
damage to the optical fibers which make up the cable 
system used for high density applications, such as 
apartments and commercial buildings, a new cabling 35 
system has been developed in which a cable jacket sur- 
rounds a plurality of cables. Each of the cables is made 
up of optical fiber ribbon bundles which include ribbon 
structures having optical fibers which are wrapped, to- 
gether with individual strength members, within a pro- 40 
tective sheath. 

In accordance with the invention, an optical fiber rib- 
bon bundle comprises a plurality of ribbon structures 
made of optical fibers. Each of the ribbon structures 
comprises a plurality of optical fibers. Each of the optical 45 
fibers is adjacent to another optical fiber, wherein each 
of the ribbon structures has a single layer of optical fib- 
ers, and each of the ribbon structures has a lop side 
above the layer of optical fibers and a bottom side below 
the layer of optical fibers. 50 

Each ribbon structure in the optical fiber ribbon bun- 
dle further comprises at least one strength member po- 
sitioned along either the top side and/or the bottom side 
of the optical fibers. The str ngth m mber is mad of a 
fiber material having a breaking strength which is sub- SB 
stantially greater than that of the optical fibers. In addi- 
tion, the ribbon structure comprises a protective sheath 
which surrounds the optical fibers and the strength 



member. Finally, there is a subunit sheath which sur- 
rounds all of the ribbon structures within the ribbon bun- 
dle. 

In accordance with another embodiment of the in- 
vention, a high density fiber optic cable for premises wir- 
ing comprises a plurality of fiber optic ribbon bundles. 
Each ribbon bundle comprises a plurality of ribbon struc- 
tures made of optical fibers. Each of the ribbons com- 
prises a plurality of optical fibers. Each of the optical fib- 
ers is adjacent to another optical fiber, whereby the rib- 
bon structure has a single layer of optical fibers and the 
ribbon structure has a top side above the layer and a 
bottom side below the layer. 

There is at least one strength member which is ar- 
ranged along the top side and/or the bottom side of the 
layer of optical fibers. The strength member is made of 
a fiber material having a breaking strength which is sub- 
stantially greater than that of the optical fibers. A pro- 
tective sheath surrounds the ribbon structure, and a 
subunit sheath surrounds all of the ribbon structures 
within each ribbon bundle. There is an outer sheath 
which surrounds a plurality of said ribbon bundles. 

In order to use the cabling system of the present 
invention, the outer PVC jacket is stripped to expose the 
inner strength members which are then affixed to a con- 
nector where they are crimped and/or glued in the stand- 
ard manner. As su bun its and ribbon structures are bro- 
ken out of the cable of the present invention, they are 
each protected by their associated strength members. 

Brief Description of the Drawing 

In the Drawing: 

FIG. 1 is a cross section of a single ribbon structure 
manufactured in accordance with the prior art; 

FIG. 2 is a cross sectional view ol a plurality of the 
single ribbon structures of FIG. t bundled together 
into a ribbon bundle subunit in accordance with the 
present invention; 

FIG. 3 is a cross sectional view of a plurality of the 
ribbon bundle subunits of FIG. 2 which have been 
bundled together into a cable; and 

FIG. 4 is a cross sectional view of an alternative ca- 
ble made of a plurality of the single ribbon structures 
of FIG. 2 and the ribbon bundle subunits of FIG. 3. 

Detailed Description of An Exemplary Embodiment 

Referring to FIG. 1, a single ribbon structure 10, 
used in the pres nt invention, is shown. As illustrated, 
the single ribbon structur 10 is comprised of a plurality 
of individual optical fibers 12. Th optical fibers 12 are 
pr ferably aligned in a single layer of optical fibers which 
are adjacent to one another and which have individual 
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strength members 14, 1 6 on their top and bottom sides. 
The single ribbon structure 10 containing the optical fib- 
ers 12 and the individual strength members 14, 16 is 
surrounded by a ribbon insulating, or ribbon protective 
sheath 18. 5 

In accordance with the present invention, the 
strength members 14, 16 are comprised of a strength 
flexible material. One such material is sold by E. I. Du 
Pont de Nemours and Company of Wilmington, Dela- 
ware underthe trademark KEVLAR. The strength mem- to 
bers 1 4, 16 may, for example, be aramid yarn which has 
been woven to form a tape. Alternatively, to save ex- 
pense, the strength fiber material can be loosely bound 
within the single ribbon structure 10. The term "strength 
member', as used herein, is intended to include both is 
loose and woven material. The purpose of the strength 
members 14, 16 is to insure that when the cable is 
pulled, the strength members 14, 16, rather than the op- 
tical fibers 12, act as a stress relief. Accordingly, when 
the cable is unwound from a spool or pulled through a 20 
plenum, there is no damage to the optical fibers con- 
tained within a cable. Consequently, it is the intent of the 
present invention that the strength members 14, 16 can 
be mechanically coupled to a connector of the type used 
to make optical connections to the optical fibers 1 2. Ac- 25 
cordingly, when cables using the present invention are 
unwound from a spool and they are pulled through a 
premises, with the strength members 14, 16 mechani- 
cally coupled to a connector, the strength members 14, 
16, rather than the optical fibers 12, absorb the stress 30 
imposed upon the cable as it is pulled through the 
premises. 

In accordance with the present invention, in order 
to increase the fiber count of cables, several of the single 
ribbon structures 10 of the type shown in FIG. 1 can be 
bundled together to form a structure, such as the ribbon 
bundle subunit 20 shown in FIG. 2. With reference to 
FIG. 2, a series ol ribbon structures 22, 24, 26, 28, each 
of which is of the type illustrated in FIG. 1, are helically 
wound or assembled in a reverse oscillating lay and *o 
bundled together, and they are surrounded by a subunit 
sheath 30 to form the ribbon bundle subunit 20. 

To further increase the fiber count, the present in- 
vention contemplates that a plurality of the ribbon bun- 
dle subunits 20, of the type shown in FIG. 2, can them- 
selves be bundled together within a density breakout ca- 
ble structure 40 as illustrated in FIG. 3. With reference 
to FIG. 3, four ribbon bundle subunits 32, 34, 36, 38 are 
assembled together and they are, in turn, bound togeth- 
er by an outer sheath 42 to form the cable structure 40. so 

As will be understood by those skilled in the art, the 
ribbon protective sheath 18, the subunit sheath 30, and 
the outer sheath 42 which are used on the single ribbon 
structure 10, the ribbon bundle subunit 20, and the cable 
structure 40, respectively, can be made out of a flame ss 
retardant material, such as polyvinylchloride ("PVC") for 
premises uses, or a non-halogen material, such as a 
polyolefin, for outdoor applications. Other materials 



which may be us d for particular applications include 
so-called "low smoke' PVC, polyvinylidene fluoride 
("PVDF") copolymers, ethylene vinyl acetate ("EVA*), 
fluorinated ethylene prolpylene ("FEP") containing pol- 
ymers such as polytetrafluoroethylene CPTFE"), such 
as TEFLON (a trademark of E.I. Du Pont de Nemours 
and Company), thermoplastic polymers, such as HA- 
LAR (a trademark of Allied Chemical Corporation). As 
will be obvious to those skilled in the art, the particular 
selection of materials for use as the sheath can be var- 
ied to include other materials, as may be dictated by en- 
vironmental or other considerations. Herein, the discus- 
sion will be limited to PVC and polyolefin, although those 
skilled in the art will recognize that any other suitable 
material can be suitably substituted without departing 
from the spirit or scope of the invention. 

In order to allow the ribbon bundle subunits 32, 34, 
36, 38 to slide relative to one another within the outer 
sheath 42, so as to facilitate bending the cable structure 
40, the ribbon bundle subunits 32, 34, 36, 38 are pref- 
erably covered by a powder, such as talc or by a water 
blocking powder, such SAP, an acronym for "super ab- 
sorbing polymer". 

Cables, such as the cable structure 40 illustrated in 
FIG. 3 which employ the present invention, can readily 
be pulled through risers and plenums in the standard 
manner. However, unlike the cables of the prior art, the 
cables using the present invention will still have strength 
members within them even after the ribbon bundles '&+ v " 
have been broken out of the main cable structure 40. 
Similarly, as individual optical fiber ribbons 10 are bro- 
ken out of the ribbon bundle subunits, they will also con- 
tinue to have strength members around them, as illus- - 
trated in FIG. 1. 

With reference to FIG. 4, an alternative high density 
breakout cable structure 50 is shown. The high density T * 

breakout cable structure 50 of FIG. 4 has an even higher 
density of optical fibers than does the high density brea- 
kout cable structure 40 shown in FIG. 3. With reference 
to FIG. 4, six ribbon bundle subunits 52, 54, 56, 58, 60, 
62 are assembled together, and they are, in turn, each 
surrounded by a sheath, such as the subunit sheath 64 
which surrounds the ribbon bundle subunit 62. In order 
to provide greater strength to the cable structure 50, it 
preferably includes a central organizing member 66 
which is used to effectively organize the ribbon bundle 
subunits 52, 54, 56, 58, 60, 62. As will be understood 
by those skilled in the art, the cable struclure 50 is also 
surrounded by an outer sheath 68. Again, the ribbon 
bundle subunits 52, 54, 56, 58, 60, 62 are preferably 
covered by powder, such as talc or SAP, to permit them 
to slide relative to one another, to facilitate the bending 
of the cable by allowing the internal units to slide, rather 
than bind. All of the subunit sh aths, and the outer 
sheath, are preferably mad of a suitable material, such 
as PVC, polyolefin, or other suitable material. 

As described herein, the high density breakout ca- 
ble for use in wiring premises is made up of a ribbon of 
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optical fib rs. The ribbon of optical fib rs is made in the 
standard manner, as described above. In general, the 
standard ribbons of optical fibers are passed through an 
ultraviolet CUV) acrylate material which cures under 
UV exposure. Then it goes into a UV 'oven - for curing, 
which creates an edge bonded ribbon. In an alternative 
approach to edge bonding, the optical fibers are passed 
through a thermoplastic filler material which is used to 
create a matrix of optical fibers and filler material. As 
used herein, either of the foregoing techniques, or any 
similar technique, may be used to make the optical fiber 
ribbon. Irrespective of the manner in which the optical 
fiber ribbon is actually made, as used herein, the optical 
fibers will be considered to be "adjacent" one another, 
even though there may be filler material therebetween. 

Unlike the prior art structures in which only a major 
bundle was surrounded by a strength material, causing 
the individual ribbon bundles, and optical fibers within 
them, to be subjected to undue stress after they were 
broken out of the main cable bundle, cables made in 
accordance with the present invention have both 
str ngth members and outer sheaths associated with 
subgroupings of optical fibers, thereby increasing the 
overall strength of the individual ribbons and minimizing 
the likelihood of damage or breakage of the fibers due 
to their being subjected to undue stress. 

Another advantage of the cable bundle of the 
pr sent invention is that it allows for the breakout of rib- 
bon bundles from the cable, and the cable bundles 
which are broken out have all of the protective qualities 
of the main cable. Similarly, when ribbons are broken 
out of the ribbon bundles, they also maintain the protec- 
tion of both the outer sheath and the strength members. 

A further advantage of the present invention over 
those prior art cables which included only a strength 
member which surrounded them is that the present in- 
vention illustrates a way to incorporate a large number 
of optical fibers, as required in an apartment or commer- 
cial building, within a single main cable so that only one 
cable must be pulled through the riser or plenum. This 
both saves time, and minimizes the likelihood of having 
a problem due to interference with a cable which is al- 
ready present in the plenum or riser. 



Claims 

1. An optical fiber ribbon bundle comprising: 

(a) a plurality of ribbon structures, each of said 
ribbon structures comprising: 

(i) a plurality of optical fibers, each of said 
optical fib rs being adjac ht to another op- 
tical fiber, wh r in each said ribbon struc- 
ture has a single lay r of optical fibers and 
each said ribbon structure has a top side 
above said layer of optical fibers and a bot- 



tom sid b low said lay r of optical fibers, 
when said lay r of optical fibers is viewed 
on edge through a cross-section thereof; 

5 (ii) at least one strength member being po- 

sitioned along one of said top side or said 
bottom side, said at least one strength 
member being made of a fiber material 
having a breaking strength which is sub- 

io stantialfy greater than that of said optical 

fibers; and 

(iii) a protective sheath which surrounds 
said optical fibers and said strength mem- 
is ber; and 

(b) a subunit sheath which surrounds all of said 
ribbon structures within said ribbon bundle. 

20 2. The optical fiber rtobon bundle of Claim 1 wherein 
said protective sheath which surrounds each indi- 
vidual ribbon structure is made of a material select- 
ed from the group consisting of polyolefin, PVC, low 
smoke PVC, EVA : FEP, PVDF, and thermoplastic 

25 fluoropolymers. 

3. The optical fiber ribbon bundle of Claim 2 wherein 
said subunit sheath which surrounds all of the indi- 
vidual ribbons structures within said ribbon bundle 

30 is made of a material selected from the group con- 
sisting of polyolefin, PVC, low smoke PVC. EVA, 
FEP, PVDF, and thermoplastic fluoropolymers. 

4. A high density fiber optic cable for premises wiring 
3S comprising a plurality of fiber optic ribbon bundles, 

each ribbon bundle comprising: 

(a) a plurality of ribbons made of optical fibers, 
each of said ribbons comprising: 

40 

(i) a plurality of optical fibers, each of said 
optical fibers being adjacent to another op- 
tical fiber, whereby said ribbon has a single 
layer of optical fibers and said ribbon has 
45 a top side above said layer and a bottom 

side below said layer, when said layer is 
viewed on edge through a cross-section 
thereof; 

so (ii) at least one strength member being ar- 

ranged along one of said top side or said 
bottom side, said strength member being 
made of a fiber material having a breaking 
str ngth which is substantially greater than 

ss that of said optical fibers; and 

(iii) a protective sheath which surrounds 
said ribbon and said strength member; and 
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<b)asubunitsh ath which surrounds allot said 
ribbons within said ribbon bundle; and 
(c) an outer sheath which surrounds a plurality 
of said ribbon bundles. 

5 

5. An optic cable of Claim 1 or 4, wherein said ribbon 
bundles are helically wound. 

6. The high density fiber optic cable of Claim 4 or 5, 
wherein said protective sheath which surrounds io 
each individual ribbon structure is made of a mate- 
rial selected from the group consisting of polyolefin, 
PVC, low smoke PVC, EVA, FER PVDF, and ther- 
moplastic fluoropolymers. 

is 

7. The high density fiber optic cable ol Claim 6, where- 
in said subunit sheath which surrounds all ol the in- 
dividual ribbons structures within said ribbon bundle 
is made of a material selected from the group con- 
sisting of polyolefin, PVC, low smoke PVC, EVA, 20 
FEP, PVDF, and thermoplastic fluoropolymers. 

8. The high density fiber optic cable of Claim 4, where- 
in said ribbon bundles are bound together in a re- 
verse oscillating lay. 25 

9. The high density fiber optic cable of Claim 1 or 8, 
wherein said ribbon bundles are powdered in order 
to allow them to slip relative to one another. 

30 

10. The high density fiber optic cable of Claim 9, where- 
in said ribbon bundles are covered with a powder 
selected from talc and SAP. 

35 
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(57) The breakout cable is made up of an arrange- 
ment of optical fiber ribbon structures (10). Arranged 
above and/or below the optical fibers (12) in each of the 
ribbon structures are strength members (14,16). The 
combined optical fibers and strength members are sur- 
rounded by a sheath (18) thereby forming the high 
strength, sheathed optical fiber ribbon structure ar- 
rangement. A plurality of these individually sheathed rib- 
bon structures (22,24,26,28) can be stacked to form 
higher density ribbon bundles (20), or subunits, which 



can be further surrounded by sheaths (30). Similarly, a 
large numbers of such high density ribbon bundle sub- 
units can be combined within a protective sheath (42,68) 
to form cables (40,50) which can be pulled through ris- 
ers and plenums in the construction of premises, such 
as apartment buildings or commercial buildings, or used 
in appropriate indoor/outdoor applications. Accordingly, 
even as subunits are broken out of the cables, and as 
ribbon structures are broken out of the subunits, the op- 
tical fibers will still be surrounded by high strength mem- 
bers which will help protect them from breakage. 
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